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abetwean” the “aol nd. the wolseular’ wigees tiple maintained. 

- This formula alsa: ffera a. Meang of. ‘determining the volume.of.: 
the molecule and: the. surrounding. ‘solvate shell, The. molecular. 
volumes. of phthalimides’: were determined ° in various solvents: and 

- in their mixtures. The fluorometer. due to: Bonch-Bruyevich ° : 

_ (Table 1) was used in the experiments. The. molar volumes of. the 
dissolved. phthalimides considerably increase as. “compared to 
these. in solid siate. A similar: solvatation occurs . also. with 
other molecules. ‘Fluorescein, thiocyanate B and. -ehlorophy11 ° 
were investigated in order. to: provide a check ec? the results 
tained. Their molar ‘volumes vere: ‘determined: by. the diffusion 
method due ‘tc Marinesco ‘Ref. 2): Measurements ‘with these’ sub- 

'. stances in identical - ‘solvents: ‘Turnished a: good ‘accordance’ ‘of. 

- the results. Contrary. to this,: the results presented by. Gribko 
and Zhevandrov: (Ref 3), and ‘by. Zhevandrov - and” Nikolayev (Ref 4) 
which were obtained: by the same: method; do not ‘agree,® neither 
with: each other’ nor. with the results of this work. At’ the: sam 
time polarization: spectra” of.-11- phthalimide. derivatives. ‘were in- 

ean. ae aie ees vestigated. ‘Polarization- and: absorption: epectra are. ‘reliable a 
Card 2/3 te indicatdrs: of the: chemical structure oF a. substance. ‘The: mature = 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001447220009-2" 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001447220009-2 


On ihe Petarine 


aosorptias and? 
“Ve. Zelinskiy tue tacuterl en 
: cavovee ie Youre uhirokov, . and - “G: Aa 85 snenenh 
with the measurements. There: are. “4 figures)! 2: 
erences,” a) cof: which. are Bovier. 


SSUCTATION: | Tnacitet® “figika: 4d macema tiles E8 a : ia 
Motnenaties, § a Beiorussian: BBR): 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001447220009-2" 


CIA-RDP86-00513R001447220009-2 


"APPROVED FOR RELEASE: 08/31/2001 


rs 


: a ye sowernzeers 30 


Teetsscete - qeorsde ogt Ppouprexe 
; : cmovassseent Ja senses avteesi@s : 


Ay30 wersedty ony sores 


» (ase jue! aa |, a A656) “ERED NOUR TieeveRT aTmeea 1 


Ore averyserrentT Fideqeorsyede of 
Eegtae gon WATRETExoTO a itoxea) © eouyeaT pee Sdceeorysedg 
; 30 we Le 7” Sy SRETE ROTO = seasoTe a <a POovauP yy weary | 


Leyerines-osioe “BY weroqeopeey *¢T 9 ee : 


coun woes beets 


CIA-RDP86-00513R001447220009-2" 


APPROVED FOR RELEASE: 08/31/2001 


; “APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001447220009-2 


oe Gurinovich » OP, Sarshevatly, A. 1M: ‘and Sevchenko, A 


on 


_ card 1/2 


| PERLODICAL?- 


On. the. Maximum E olarization of Lumines cence in Complex, Molecules” 


Optika i spektroskopiya, 1969, Vol ay yr 5, PP 668-676 (ossa)_ 


The. “theory | ‘of. ‘polarized ‘fluorescens - “Sad iets" a “maxima Ra lie 


Po = 0.5. for polarization in isotropic solutions. In order to measure 
the maximum value of polarization it is: necessary. to. eliminate the = 


: effect of Brownian rotational motion of molecules. This may be achieved 


in two WAYS 3 either: by allowance for rotation. of the molecule during . 

the excited-state lifetime or by ‘fixing the molecule (by placing it 

in a ‘solid). . The authors: used both these methods: to study polarization. 

in the following phthalimide derivatives: 3-monomethylamin ephunlins 
3-monomethylamino-N-methylphthalimide, $-aminophthalimide, =>." ey 
3-amino-N-methyl phthalimide, 3, 6-diamino-N-methyl phthalimide. hen on 

the first method. was employed; glycerine was used as a solvent and. its 
viscosity was varied by altering temperature..:- In the second method eae | 
polymethyl methacrylate (Perspex) was used-as a solvent. Solid solutions . 
were prepared by dissolving ohthalimide derivatives in monomethyl : 


“methacrylate and: polymerizing | it in the presence of 1.2% of benzoyl | 


‘peroxide at 50-70°C. Unifonu vrans parent samples were-cut up from _ 
Perspex prepared in this ray;:. each: note contained 5 x 10™ g of a 
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“phthalimide @ a rivntive: ‘Sa. re as. ere. 
‘by means of an. SF-4 T sotiookwtahebes. ‘and the. fluorescence spectra. 
recorded using a high speed diffraction monochromator.» ‘Polarizat: on Pe 
‘was measured using a technique described earlier by. Gurinovich and 
Sevchenko (Ref 10);  the’error in polarization measurements ‘amounted Bae 
to 5-5%,. The measured. degrees of polarization along the absorption. and‘ 
fluorescence spectra are shown in Figs 1-3. It was found: that. when ve. 
frequencies of excitation, of: fluores cence and of a purely. electronic” 
transition were equal, the’ value of P, in all compounds approached 
0.5 (50%). ; In all cases the dependence Po = £(Yp 1) wes a mirror image 
of. the depend ence Py = £Vexc) » with the frequency of. the: purely es 
‘electronic transition as the centre of symmetry. It is’ shown that the “ 
‘yariations in the reported values of Py and departures: of Py from its - 
theoretical Limit are due to vibrations in the. ground’ and excited, states 
of: molecules. cofhere are 5° figures ,. 2 tables and 15 references , as of 
which are Soviet, 2. ‘French,’ ‘2. German. and . 1 Polishes ht Le PRS APS SAN Pia: 2 


“March 21,1959” 
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commended. When 4@ aE A eat be 
solutions also plane-polarized radiation. 
anisotropy: of: ‘the -luminescent molecule of the system. The- 


‘polarization. of the: photoluminescence. is. caused: by the Pact. oe 
have fixed axes along ‘which there 


elementary oscillators presente The. degree ‘of: 


ds. on. the absorbing and emitting oscillators | 
on the’ -yisedsity of. the medium. Moreover at. 
iscosity. ‘According to the theory of — 


Smolukhovskiy ‘and Einstein,’ a molecule of the: “volume ¥.in- a. 
liquid of the ‘wiscosity Q will turn within 6 short time . AS 
ee the: angle fs, placing. at By! the value. Ts of the x 


‘are. ‘primarily: 


and,’ most’ of : ‘ally, 
increases with. ‘rising Vv 


When, re 
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ASSOCIATION: 


xeited. duniiecesuee: ‘an equ tio obtained” a 


ot for the degree. of polarization in dependence on. viscosity, : 
- perature, ‘the molecule. volume, and on other molecule parameters 


This equation (2) was first proposed by V. Ls Levshin (Ref: 4)~ 


-and later by F. Perrin (Perren). ‘As the value t can be accurate~ 


ly measured with a fluorometer (Ref-5), equation (2) offers a” ce : 


new method for experimental determination of the volume of. the . 


solvate envelope. The method was tested in investigating © 


_ fluorescein, rhodamine B, and chlorophyll. ‘The values: aereed 


with those of Marinesco (Ref 1) obtained ty the’ diffusion method.. 
In. addition ; phthalimide derivatives synthesized: by V..V. Ze-° 


_ - Jinskiy were investigated by the new method ‘in various solvents: 
- and their: mixtures (fables 1,2). ‘There. are 2 tables. and” Pies 


T references, 6. of which are Soviet. a 


~ Akademiya: nauk -BSSR, ‘Institut ‘fiziki, Minsk (aeadeny of Sciences 


of the BSSR, Institute of: Phyptees: Minsk ye 
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. ABSTRACT: : “he a authors eles discuss the "tact: “that ‘the limit vi 
Pia Tee as degree - of. fluorescence polarization Po do not. attain he. the 


retical | value P. 206 5. if all known depolarizing factors 


oS nated Buster! ‘the’ ‘authors ‘deal with ‘a ‘number: of art 

'-. lished by: other. authors on ‘this field. In order to obtail 

eck Limit values. of. the degree of: ‘fluorescence polarization, 
a necessary: ‘to eliminate. ‘Brown's. rotational motions for .% : 
“poses. ‘solid solutions of pathaltatdes in polymethyl meth ory 


late: of ‘the ‘concentration 5.10: 65 /em?. are used. he frequ ne 
dependence of: the degree | of. enission- and absorption: spect ; 
polarization is shown “by. figures ‘A and 2; table: 1 contains 


: : Card 1/3 ea responding Sdabectle for. b dectaclen ce ConpOnne es Measurement of th 
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ee polarizati on ‘degree r of, ‘fluorescence | th the - frequency Meg 
= V4 and | excitation in. various. ranges: of the long-wave a 


ieee bands” “yielded straight line. qo ‘in ‘the ‘excitation. by. li ht 
‘with ‘the frequency . eee ie Vays straight line: 2: resulted, | 


“(straight 1 ine 3), “was rottained” ‘from the “observation of: the. 
“rescence with V, <a Po kv: +). (straight line 4). in the ‘cas 


excitation with ‘y, >v a? Saud: “atraight line 5 when Ys <v. 


data’ ‘given ‘in Fig 1). Figure 2 ‘shows the ‘frequency ee nden 
- of the degree of emisaion~ and absorption spectrum p riza 
in the case of: excitation in two absorption bands: which. 
- opposite. signs: of: fluorescence polarization. » fhe” absolu 

of the ‘degree. of ‘polarization increase both: for positive. 


gative ‘signs: with approaching ™ fee, of. the ‘pure electron 


transitions. In most cases the curves P= £(V.. “y and Po 


= 6(, ! are “mirror- symmetric. ‘The ‘absolute ‘valuee’ of -P. “ine the 


“ease. of. excitation by Light of. ‘the frequency. Vero vy 1 ins ol 
ee solutions, attain “almost the ‘theoretical Limit: when | tne: ‘fluore 
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“On ‘the Limit polarization ‘of Fluorescence 


cence. of. the: ame “frequency ‘te Sboceved: Tha. Gattions ‘diseuaa’’ 

~ in: detail ‘the fact that it ‘attains a maximum value of 0.48 in-. 
 gtead of: 0. 50° ‘and consider. possible reasons. for this’ observa- 

tion, A scheme illustrating the quantum. transitions. ‘(Fig -3)-is-- 
discussed. aa well in connection with. the: curves plotted® inf 

ures..1 and 2. The. dependence. of the: polarization degree on’ the 
frequency of the exciting - light. ‘within: the long-wave band in 

- the case of: ‘absorption and emission is explained™ ‘hy the: differ 

ent orientation of. the dipole moments of the direct and revers 
transitions: (Scheme by Jablonski, Ref 7). ‘There are 3. figures, 

1. table, and - ats hisetaeerae 9: oF which’ are. ‘Soviet. es 


ASSOCIATION: | ‘Institut: figiki 4 foabematikl. Akademii: nauk’ ‘BSSR (thats tate ‘of. 
: -Physics and: Mathematics | of: the “Academy of" Botencne Belo- 
| FussianSsR) ee ries ae BAER ge 


(SUBMITTED: March oe 1959. eae 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001447220009-2" 


mig peeine re eee ner 


. “APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001447220009-2 
: Ly 


— 24(7) 
“ “AUTHORS : 


TITLE: 


ABSTRACT: 
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-Sevchenko,” A. 
“Sarzhevskiy, A.-M. 


on the Polarigation of t 
- Rule of Mirror Symmetry. 


“Vv, L. Levshin showed 4 comp 
“molecules. have a mirror-symmetric spectrum, and the compli- 
cated molecules are accordingly classified in molecules of 

firet and. second type. Beaides, B. 8. Neporent suggeste 


In connection with the mirror-symmetric dependence of. polari- 
- would be much interesting to study-this dependence for. mole- 


tions in’ this way. Solid‘ solutions. of compounds with molecules" 
: of the second type were. 


oe g0v/20-127-6-15/51 
“N., Academician, AS BSSR, © Gurinovich Ge Poy 


On the : Pc aatior he Fluorescence of Complicated . 
Molecules With Spectra Which Cannot Bo Classified by the 


(USSR) 


aka. emii nauk SSSR “1959, Vol 127, ‘We 6, pp 1191-1194 


na paper (Ref 1) that some complicated 


‘a scheme with four levels for. the molecules of: second. type 


zation on the frequency in the molecules of: first type, it: 


cules of the second type’ in. order to determine electron trans 


investigated for the dependence of 
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-- - Qn the Polarization of the. Fluorescence of Complicated Molecules With 


Spectra Which Cannot Be Classified by the Rule of Mirror Symmetry - 


- polarization of the fluorescence on the frequency of the. 
exciting light. The experimental methods have already. been. 
‘described in another paper. (Ref 8), and. the. measurement — 

_ results are shown in four diagrams (Pig 1). The spectra of — 
the absorption, of the fluorescence, and the dependence of. _ 
the degree of polarization.on the observation conditions = 
and, the ‘excitation. frequency. are represented graphically. © 
- It is ascertained that the spectra change considerably in” 

_ the. transition to the solid “solution. This change consi 

in an increase in the half widths. To investigate this mo 
-. closely, polarization measurements were carried out on. 

- glycerin solutions, which showed that there is'no “consid 

change. of the polarization characteristic in the transition 


to solutions; but the half widths of the fluorescence bands 


greatly depend on the half. widths of the absorption bands. 
Besides, the dependence of polarization on individual . - 
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‘ exiting trequenoies was daweustentad: From the results: is 
-. Obtained, conclusions are made. ‘concerning the’ inner molecule 
: vibrations,’ and it is ascertained that between the direo- =: 
tions of the: dipole moments of. the. emission- and | absorption 
‘¢ransitions- there. is an angle depolarizing. the fluorescence. 
The level scheme: shown in figure 2 with the: Gorresponding _ 
transitions ig then discussed in detail, and finally it - 
_..-de ascertained that the scheme with four levels: ‘Suggested — 
by B. S. Neporent: ig not sufficient. The | authors” ‘thank = 
BY. I. Stepanov for. his interest in the work and” the Fens 
valuable discussione: There are 2 eee and 12 Soviet. ref- 
erences. peat ce pend ee ere ey EERE Ba a Miveady cos 3 ia 
: ASSOCIATION: ‘Institut ‘finiki Akademii ‘nauk BSSR 


“(Institute of Ph sics of the. Aoadeny of  Sotencos, 
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-trrdinacs: polarization ‘spectra, dtchroisn, ‘oscillator, omission, absorption 


| ABSTRACT: | ‘The polarization “and: dichroic ‘spectra of a family: of. phthalamide : 
; derivatives were studied: in detail for the purpose. of gaining information on the 
‘absorption and ‘emission oscillator orientations in the phthalamide : molecule, Th 

| polarization spectra were investigated ‘in. glycerin | -at. room temperature and in? = i 
“4 ethyl and‘isobutyl alcohol at ~100°C,. “After studying the spontaneous - ‘fluorescence | 
“*.; polarization spectra,. the author concludes that. emission’ and : ‘long-wave absorption | a 
.: + oscillators lie longitudinally to the ‘molecular ‘axis and the short-wave. absorption 
.. oscillators lie transverse to it. - “The author expresses his gratitude to A. Ne 

i Sevchenko and B. I, Stepanov for their Wes advice. and evaluation, of. ‘the. fin sal 
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